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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers chilled water and direct

expansi on/air cool ed and water cool ed conputer room
air conditioning units. Air-cool ed condensing
units, refrigerant piping, chilled water piping and
m croprocessor interface requirenents are referenced
in the applicable sections. Witer cool ed condensers
are referenced in this section.

Drawi ngs and schedul es nmust include configuration,
all capacity conditions, coils, fans, filters,
hum difiers, filter operating pressure ranges,
access, drainage provisions, vibration isolation
pi pi ng, control diagrans, etc.

The follow ng sections should be included when
appl i cabl e:

Section 15003, "General Mechanical Provisions"

Section 15050, "Basic Mechanical Materials and
Met hods™

Section 15083, "Duct I|nsul ation”
Section 15085, "Piping Insulation"

Section 15700, "Heating / Ventilation / Air
Condi ti oni ng Systens"

Section 15651, "Refrigeration Piping and Specialties"”
Section 15675, "Air-Cool ed Condensers"

Section 15762, "Air Coil s"
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Section 15815, "Low Pressure Ductwork"
Section 15915, "Electric Control Systens"

Section 16050, "Basic Electrical Miterials and
Met hods™

Section 16225, "Motors"

EE R R R R R R R R R R R R R R R R R R R R R I R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

The publications listed below forma part of this section to the extent
ref erenced:

Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 430 (1989; R 1999) Central -Station
Air-Handling Units

Al R MOVEMENT AND CONTROL ASSOCI ATI ON | NTERNATI ONAL ( AMCA)

AMCA 210 (1999) Laboratory Methods of Testing Fans
for Aerodynam c Perfornance Rating

AMCA 99 (1986; AMCA 99-0401) Standards Handbook
AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI SG 913 (1991) LRFD Col d- Forned Steel Design Manual

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 51 (1985) Laboratory Methods of Testing Fans
for Rating AMCA Standard 210-85

ASHRAE 52.1 (1992) Gravinetric and Dust Spot
Procedures for Testing Air-C eaning
Devi ces Used in General Ventilation for
Renoving Particul ate Matter
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1.

ASTM | NTERNATI ONAL (ASTM

ASTM A 653/ A 653M (2002) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-l1ron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM B 280 (1999; el-2000) Standard Specification for
Seaml ess Copper Tube for Air Conditioning
and Refrigeration Field Service

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 1940-1 (1986e) Mechanical Vibration - Bal ance
Quality Requirenments of Rigid Rotors -
Part 1: Deternination of Perm ssible
Resi dual Unbal ance

NATI ONAL ELECTRI CAL MANUFACTURER S ASSCCI ATI ON ( NEMA)

NEVA MG 1 (1998) Mdtors and Generators

NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

NEBB TABES (1998) Procedural Standards for Testing,
Adj usting and Bal anci ng of Environnental
Syst ens

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

NFPA 90A (2002) Standard for the Installation of
Air Conditioning and Ventilating Systens

2 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittal Procedures," and edit
the following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

The following shall be submitted in accordance with Section 01330,
"Subm ttal Procedures,” in sufficient detail to show full conpliance with
t he specification:

SD- 02 Shop Drawi ngs
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Connection Diagrans shall be submitted in accordance with
paragraph entitled, "General Requirenents," of this section

Fabrication drawi ngs shall be submitted for the following itens
consisting of fabrication and assenbly details to be perforned in
the factory

Cabi net

Bl ower
Coils

Panel

Conpr essors
Condenser

Installation Drawi ngs shall be subnitted for conputer roomair
conditioning units in accordance with the paragraph entitled,
"Installation," of this section.

SD- 03 Product Data

Equi prent and performance data shall be submitted for conputer
room air-conditioning systens in accordance with the paragraph
entitled, "General," of this section, consisting of use |ife,
total static pressure and coil face area classifications, and
performance ratings.

Manufacturer's catal og data shall be submitted for the foll ow ng
itens:

Cabi net

Bl ower

Coi |
Filters
Controls
Hum di fier
Panel

Conpr essors
Condenser
Accessori es
Spare Parts

SD- 06 Test Reports

Test reports shall be submtted for systemtests in accordance
with the paragraph entitled, "Tests," of this section.

SD-07 Certificates
Certificates shall be subnitted for followi ng itens show ng
conformance with the referenced standards contained in this

section.

Cabi net
Bl ower
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1.

Coi |

Filters

Hum di st at
Panel
Controls
Conpr essors
Condenser
Accessori es
Spare Parts

SD-10 Operation and Mai ntenance Data

Operation and Mai ntenance Manual s shall be subnitted in accordance
with paragraph entitled, "Operation and Miintenance ," of this
section.

3 GENERAL REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: If Section 15003, "General Mechani cal
Provisions,"” is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll owi ng paragraph
del et ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Section 15003, "General Mechanical Provisions," applies to work specified
in this section.

Connection Diagrans shall be submitted for conputer roomair conditioning
systens indicating the relations and connections of devices and apparat us
by showi ng the general physical |ayout of all controls, the interconnection
of one system (or portion of system) with another, and internal tubing,

Wi ring, and other devices.

PART 2 PRODUCTS

2.

1 GENERAL

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Sel ect one of the follow ng paragraphs based
upon type of systemrequired. Coordinate subsequent
sel ections with this paragraph.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Fan and notor bal ance shall conformto |ISO
1940-1 - (1986) Bal ance Quality Requirenents of
Rigid Rotors - Determnation of Pernissible Residual
Unbal ance unl ess ot herwi se noted. Mtor vibration

| evel s shall conformto NEMA Specification Mz1,

Mot ors and Generators, Part 7 unless otherw se noted.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R
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Spare parts information and data shall be provided by Contractor, neeting
referenced standards within this section and referenced sections.

[Data center air conditioning systemshall consist of [a] self-contained
chilled water type conputer roomair handling unit[s] capable of precision
environnental control. Unit[s] shall be factory fabricated, fully
assenbl ed and shall include conponents and auxiliaries specified herein and
defined under ARl 430. Units shall be of the type, class and capacities as
shown in the schedul es on the draw ngs.]

[Data center air conditioning systemshall consist of conmputer roomair
handling units with sem -hernetic conpressors and direct expansion cooling
coils, and renpte nounted air-cooled condensing units specified in Section
15675, "Air-Cool ed Condensers," capabl e of precision environnental control
Conputer roomair handling units direct expansion coils and the renote
air-cool ed condensers shall have natched capacities and shall be shipped
fully charged with refrigerant. Air handling units shall be factory
fabricated, fully assenbled, and shall include all conponents and
auxiliaries as specified herein and shall be of the type, class and
capacities as shown in the schedul es on the draw ngs.]

[Data center air conditioning systemshall consist of [a] self-contained,
air conditioning unit[s] with sem -hernetic conpressor[s], direct expansion
cooling coil[s], and water cool ed condenser[s], capable of precision

environnental control. Entire systemshall be factory piped, charged with
refrigerant and sealed. Air handling units shall be factory fabricated,
fully assenbl ed, and shall include all conponents and auxiliaries as

specified herein and shall be of the type, class and capacities as shown in
t he schedul es on the draw ngs.]

[Data center air conditioning systemshall be a conbination chilled

wat er/ di rect expansion cooling systemconsisting of conmputer roomair
handling units with both chilled water cooling coils and direct expansion
cooling coils, and renote nounted air-cool ed condensing units specified in
Section 15675, "Air Cool ed Condensers," capable of precision environnental
control. Conputer roomair handling units direct expansion coils and the
renote air-cool ed condensers shall have natched capacities and shall be
shi pped fully charged with refrigerant. Air handling units shall be
factory fabricated, fully assenbled, and shall include all conponents and
auxiliaries as specified herein and defined, as applicable, under AR 430.
Air handling units shall be of the type, class and capacities as shown in
t he schedul es on the draw ngs.]

1.1 Air Return and Delivery Orientation

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Sel ect one of the follow ng two paragraphs to
specify air delivery and air return orientation

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

[ Computer roomair handling unit shall be downflow discharge, top return
draw-thru cooling coil, and shall discharge air into a raised floor plenum
with a turning vane provided to direct the flow of air away fromthe back
of the unit.]
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[ Computer roomair handling unit shall be upflow di scharge, bottomreturn
draw-thru cooling coil, and shall be fitted with a collar for top supply
duct connection.]

1.2 Conponents and Accessori es

Unit shall be complete with a [floor stand] [chilled water cooling coil,]
[direct expansion cooling coil,] [hot water reheat coil,] [electric reheat
coil,] [infra-red hunmidifier,] [electric cartridge steam hum difier,]
[steamgrid humdifier,] [filters,] [pre-filters,] [main power panel,]
[non-locking electrical disconnect switch,] [centrifugal fans,]

[ m croprocessor based control system] [firestat,] [snoke detector,] [and]
[solid-state underfl oor water sensor].

.1.3 Per f or mance

Each conputer roomair handling unit and its conponents shall be
performance tested for conformance to the manufacturer's ratings and in
accordance with ASHRAE 51 or AMCA 210. Ratings shall conply with Section 7
of ARl 430. Total static pressure and coil face area classification shal
conformto AMCA 99.

.2 CABI NET

Unit frame shall be mninmm 14-gage 1.9 nmillinmeter wel ded steel tubes or
steel angles and shall be mll-galvanized or coated with a
corrosion-inhibiting epoxy finish. Exterior panels shall be furniture
grade steel sheet, mll-gal vanized or coated with a corrosion-inhibiting
epoxy finish, and insulated with neoprene coated, one inch 25 nillineter

m ni mum t hi ckness, 1-1/2 pound per cubic foot 24 kil ogram per cubic neter
density fiberglass insulation. Insulation shall be applied to the cabinet
panels with 100 percent adhesive coverage and both the insulation and the
adhesi ve shall conformto NFPA 90A. M| gal vani zed sheet netal shal
conformto ASTM A 653/ A 653M and shall be coated with not |ess than 1.25
ounces of zinc per square foot 380 gram per square neter of two-sided
surface. MIIl rolled structural steel shall be hot-dip gal vani zed or
primed and painted. Cut edges, burns and scratches in gal vani zed surfaces
shal |l be corrosion protected. Panels shall be gasketed to prevent air

| eakage under system operating pressure and shall be renpvable for service
access wi thout the use of special tools. Condensate pans shall be m ni mum
22-gage 0.85 millinmeter AISI SG 913 Type 304 stainless steel for corrosion
protection and shall be piped to drain. Unit color shall be as sel ected by
the Contracting O ficer.

Exterior surfaces of cabinets constructed of mll-galvanized steel shall be
prepared by a phosphatizing treatnent, and painted with two coats of

manuf acturer's standard enanel finish in color selected by the Contracting
Oficer.

[Unit shall be supplied with elevating floorstand or jacks for freestandi ng
installation on the main building floor. Floorstand or jacks shall elevate
the unit to the height of the raised computer floor and shall allow for

| eveling and | ocking at the desired height. Floorstand or jacks shall be
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retractable, or renovable, for installing the unit directly on the raised
floor. Unit shall be fully gasketed (rubber or neoprene) to prevent air
| eakage at the raised floor penetration.]

.3 BLOVER

Fans shall be the double width, double inlet, centrifugal type with forward
curved bl ades. Fan wheels shall be galvanized steel and the entire fan
assenbly shall be statically and dynamically bal anced to |1 SO 1940-1 G6. 3
[&.5] [&l.0] | ]. Blower shafts shall be heavy duty steel with
self-aligning, permanently lubricated ball bearings having a mnimmrating
of 100,000 hours. Fans shall be belt driven and shall have adjustable

not or sheaves, fixed fan sheaves and a mininmum of two belts. Drive
assenbly shall be sized for a m nimum of 140 percent of the fan notor

nanepl ate power. Blower and notor assenbly shall be nounted on a

vi bration-isol ating sub-base

Bl ower notors shall be UL listed, conformto NEMA MG 1, have copper

wi ndi ngs, be equi pped with [heavy duty ball bearings] [seal ed, pernanently
| ubricated bearings], and be nounted on an adjustable base. Mdtor shal
have internal overload protection and be UL |isted for having protection
against primary single phasing. Blower nmotors shall nmeet the requirenents
of Section 16050, "Basic Electrical Materials and Methods," and Section
16225, "Mdtors."

.4 COCLING CO L

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Sel ect one or both of the follow ng
par agr aphs based upon type of system sel ect ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[Chilled water coil shall be constructed of mnimm 1/2-inch od DN15 copper
tubing with corrugated alum numfins. Maxinumface velocity shall be 500
feet per minute 2.5 neter per second at [ ] CFM cubic neter per second
M ni mum coil face area shall be one (1) square foot per ton (12,000 Btuh)
260 watt per square neter of unit capacity. Chilled water circuit shall be
designed to evenly distribute water throughout the entire coil face area
and shall be controlled by a [2-way throttling] [3-way nodul ating] val ve.
M cr oprocessor control shall position the valve in response to room
conditions. [Cooling capacity shall be controlled by bypassing chilled
wat er around the coil.] Coil shall be supplied with [ ] degree F
degrees C entering water tenperature, with a | ] degree F degrees C
tenperature rise. Coil shall require [ ] GPMIliter per second of
chilled water and the pressure drop shall not exceed | ] PSI pascal
Entire coil assenbly shall be nmounted in a 22-gage 0.85 millineter AlSI
SG 913 Type 304 stainless steel condensate pan. Chilled water coil shal
neet the requirements of section 15762, "Air Coils."]

[Direct expansion coil shall be [A-frame design and] constructed of copper
tubing with corrugated alum numfins. Maxinumface velocity shall be 500
feet per minute 2.5 neter per second at [ ] CFM cubi c neter per second
Refrigerant shall be evenly distributed throughout the entire coil face
area fromany of the unit's conpressors. Direct expansion coils shall neet

SECTI ON 15736 Page 10



the requirenents of section 15762, "Air Coils."]

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Select the follow ng paragraph only if a
chilled water system has been sel ected.

EE R R R R R R R R R R R R R R R R I R R R R I R

Water flow control valves shall be [[two-way throttling type, cast brass
spring return, normally [closed] [open].] Assenbled valves shall be rated
for an operating pressure of 150 psig 1050 kilopascal. Control valve
assenbly shall be [capable of tight shut-off, when controls are operating
at system pressure, with the system punp operating at shut-off head and
shall be] nmounted in the circuit with dielectric union[s] for protection
and ease of service.]

.5 REHEAT CO L

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

NOTE: Sel ect one of the follow ng paragraphs based
upon type of heating coil chosen

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

[ Hot water reheat coil shall be constructed of nminimm 1/2-inch od DN15
copper tubing with corrugated alumi numfins and have a capacity of | ]
BTU HR watt when supplied with [ ] degree F degrees C entering water
tenperature. Coil shall require | ] GPMIliter per second of hot water
and the pressure drop shall not exceed | ] PSI pascal. Maxi numface
velocity shall be 500 feet per mnute 2.5 neter per second at | ] CFM
cubic nmeter per second. Water circuit shall be designed to evenly

di stribute water through out the entire coil face area and shall be
controlled by a [two-way throttling] [3-way nodul ating] type valve. Valve
shal | be nade of cast brass. Mcroprocessor control shall position the

val ve in response to roomconditions. Reheat coil shall be capabl e of

mai ntai ning roomdry bulb tenperature conditions when the systemis calling
for dehum dification. Assenbled valves shall be rated for an operating
pressure of 150 psig 1050 kilopascal. [Control valve assenbly shall be
capabl e of tight shut-off when operating at system pressure with the system
punp operating at shut-off head and shall be nmounted in the circuit with
dielectric union for ease of service.] Hot water reheat coil shall neet
the requirenents of Section 15762, "Air Coils."]

[Electric reheat coil shall be finned, enclosed, and constructed with a
stainl ess steel core sheath with plated fins to withstand noi st conditions.
Reheat coil shall be installed down stream of the cooling coil and shal
have the capacity of [ ] kilowatt. Coil shall have a m ni rumof 3
stages of capacity control and shall be protected by UL approved thernal
safety switches to protect the system from overheating. Reheat coil shal
be capabl e of mmintaining roomdry bulb tenperature conditions when the
systemis calling for dehumdification. Electric reheat coil shall neet
the requirenents of Section 16050, "Basic Electrical Mterials and
Met hods. "]
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2.6 HUM DI FI CATI ON

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Sel ect one of the follow ng three paragraphs
based upon the type of humidification system chosen

EE R R R R R R R R R R R R R R R R I R R R R I R

[An infra-red hum dification systemshall be furnished within the unit.
Evaporator pan shall be stainless steel and shall be serviceabl e w thout

di sconnecting high voltage connections. Humidifier shall be pre-piped for
final connections and shall include an autonatic water supply system
Infra-red hum difier shall be provided with a flush control system which
shall be field adjustable to change the flush cycle tinme in accordance with
| ocal water conditions. Flush systemshall ensure that the hum difier pan
remai ns clean to reduce nmmi ntenance and elimnate unwanted particles.]

[A self-contained electric cartridge hunmdifier shall be furni shed and
shal | discharge steamdirectly into the air stream Humidification system
shal | consist of a replaceable electric steamgeneration cartridge, a flush
control systemsuitable for field adjustnent to change the flush cycle tine
an autonmatic fill system and steam di scharge tubing designed to evenly
distribute the steaminto the passing airflow ]

[A steamgrid humdifier shall be furnished and shall be the steam
separator type with a steamjacketed stainless steel distribution nanifold
and internal drying chanber. Systemshall be conplete with all control

val ves, traps and strainers. Control conponents shall be located in a
separate conpartnent away fromthe air stream Humidifier capacity and

st eam supply pressure shall be as schedul ed.]

2.7 FI LTRATI ON

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Sel ect one of the follow ng paragraphs based
upon the type of filtration system chosen

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

[Filters shall be accessible fromeither side of the unit and shall consi st
of a main filter and a pre-filter in standard sizes. Pre-filter shall be
fiberglass filanment nmedia having a m ni rum average at nospheric dust spot
efficiency of 15 percent based on ASHRAE 52.1 test nethods. Miin filter
shal | be non-woven synthetic or natural fiber nmedia having a m ni mum
average atnospheric dust spot efficiency of 35 percent and a m ni num
average synthetic dust arrestance of 90 percent based on ASHRAE 52. 1t est

nmet hods. Unit shall be shipped with all filters installed. Filtration
system shall meet the requirenments of Section 15700, "Heating / Ventilation
/ Air Conditioning Systens."]

[Filters shall be accessible fromthe side of the unit and shall consist of
a min filter in standard sizes for ease of replacenent. Main filter shal
be non-woven synthetic or natural fiber nedia having a m ni mum aver age

at nospheric dust spot efficiency of 35 percent and a m ni nrum aver age
synthetic dust arrestance of 90 percent based upon ASHRAE 52.1 test

nmet hods. Unit shall be shipped with all filters installed. Filtration
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system shall meet the requirenments of Section 15700, "Heating / Ventilation
/ Air Conditioning Systens."]

2.8 MAI N PONER PANEL

Mai n power panel shall include individually [fused][Circuit breakers]
branch circuits, which will isolate any electrical conponent fromthe nain
power supply and conpletely protect each electrical conponent fromprinmary
si ngl e phasing and overcurrent. [Fuses][Circuit breakers] shall be

provi ded by the manufacturer and factory installed. Conponents shall be
coded to correspond to a wiring diagramfor servicing of the power panel
Panel shall have term nal bl ocks for the main power supply and for

auxi liary connections, all clearly marked for identification. Conponents
shall be UL listed. WMain power panel shall meet the requirenents of
Section 16050, "Basic Electrical Mterials and Methods. "

Access to main power panel shall be fromthe front of the unit w thout
interrupting the operation of the unit and shall have one mmin door for
check of voltage and current of each conponent and two (2) doors for access
to main power ternminal block and auxiliary termnals. Control panel box
shall conformto the requirenents for a NEMA Type 1 encl osure.

Al internal wiring shall be not |less than 14-gage 2 mllineter, 105
degrees C, appliance type wire for high voltage, and not |ess than 18-gage
1.3 millimeter, 105 degrees C, for low voltage control wiring. Al wring
shall be in accordance with UL and NFPA 70.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select the followi ng paragraph if a nmain
di sconnect switch is desired.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[Unit shall be supplied with a non-locking main circuit breaker to provide
an external switch for disconnecting electrical power w thout directly
accessing the high voltage electrical section.]

2.9 CONTROLS

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select the follow ng paragraph if |oca
control and renote nonitoring of the air handling
unit through dry contact closures are desired.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

[Control system shall be mcroprocessor based and shall control al

cooling, humdification and reheating locally, based on return air
conditions. Control systemshall be | ow voltage and provide dry contact
closures for all listed alarmpoints. Manufacturer shall provide a |abel ed
termnal strip for remobte nonitoring of the alarmpoints as well as renote
start/stop.]

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Select the follow ng paragraph if |oca
control and both renote nonitoring and contro
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adjustnent of the air handling unit through a renote
buil di ng control conputer is desired.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

[Control system shall be mcroprocessor based and shall control all
cooling, humdification and reheating locally, based on return air
conditions. Additionally, the mcroprocessor shall pernmt renote

conmuni cation with an external building control systemfor data
acquisition, alarmnonitoring, alarmpoint adjustnment and set point
adjustrment. Control systemshall neet the requirenents of Section 15915,
"El ectric Control Systens."]

. 9.1 System Control s

Control systemshall be located on the front of the unit and shall contain
the followi ng controls:

Unit nmain on/off swtch]

System reset ]

Set poi nt adj ustnment for tenperature and hum dity]

Alarm silence switch which silences audible mal function alarm alarm
ights stay illumnated until corrective neasures have been taken]

[- Press-to-test switch illum nates all malfunction Iights and sounds
mal function alarm (test purposes only)]

[
[
[
[
I

.9.2 System Di spl ay

Control panel shall contain indicator lights or illumnated function
di splay for the follow ng:

[- Systens on]
[- Power on]
[- De-humdification, heating, cooling (nunber of stages as required)]

. 9.3 System Al ar s

Control systemshall nonitor unit operation and shall activate an audi ble
and visual alarmin the event of any of the follow ng alarmconditions:

- High room t enperat ure]

Low room t enper at ur €]

H gh room humi dity]

Low room huni di ty]

Dirty filters]

Loss of airflow]

Hum di fier problem
Under fl oor water al arnj
Return air snoke detector]
- Loss of water flow

—_—————

All indicator functions shall be illum nated when in al arm node.
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2.9.4 Ther nost at

Thernostat shall be an electronic solid state device with its el enent
located in the filtered return air stream Thernpstat shall have a m ni mum
range of [60] [16] [ ] to [80] [27] | ] degrees F degrees C and
shal |l be accurate to within [1.0] [0.5] [ ] degrees at the set point.

2.9.5 Hum di st at

Hum di stat shall be an electronic solid state device with its el enent
located in the filtered return air streamentering the unit's coils.

Hum di stat shall have an accuracy of plus or mnus [5] [ ] percent in
reading relative humdity and shall have a m ni nrum adj ustabl e dead band of
plus or mnus [5] [ ] percent. Humidistat shall have a m ni num

operating range of [35] | ] to [65] | ] percent relative humdity

and shall be adjustable over the full range.

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

NOTE: Select the followi ng paragraph if hunmidity is
to be controlled by the use of reheat.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

[Hum di stat shall start the cooling systemupon an increase in humdity
whil e the thernpstat regul ates roomtenperature using reheat.]

2.9.6 Heating Coil Interlock

[An interlock shall be provided to de-energize the electric heating coil in
the event of air flow failure.]

2.9.7 Air Sensor

Air sensing devices shall be installed to indicate clogged filters and | oss
of air flow

2.9.8 Wat er Sensor

A wat er sensor shall be nounted on the main floor directly bel ow the unit
and shall activate the alarmsystemif it detects the presence of noisture.

2.9.9 Snoke Det ect or

Snoke detector shall be located in the return air streamand shall shut
down the air handling unit and activate the alarm when snoke is detected.
[Alarm shal |l be connected to building alarmsystem]

2.10  COVPRESSORS

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: Select the followi ng paragraph if the system
type is direct expansion (dx)/air-cool ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

[Air conditioning unit shall contain [a single] [multiple] hernetic or
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sem - hernmetic conpressor[s] conplete with high pressure and | ow pressure
swi tches, service valves, charging ports, crankcase heaters, three-phase
short circuit protection and thermal overl oad protection. Conpressor][s]
shal | operate at 1750 RPM be bal anced to I SO 1940-1, [G6,3] [&.5] [Gl.0]

[ ], and shall be set on vibration isolators. Refrigerant circuit[s]
within the air handling unit shall be nade up of copper tubing manufactured
to ASTM B 280 and shall include liquid line filter dryer[s], liquid and

noi sture indicator[s], expansion valves, and liquid |ine solenoid val ves.]

2.11 WATER COOLED CONDENSER

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE: Sel ect one of the follow ng paragraphs if a
wat er cool ed condenser has been chosen

EE R R R R R R R R R R R R R R R R R R R R R R O R

[Water cool ed condenser[s] shall be [internal] [renmpte] coaxial counter
flow type designed to bal ance the heat rejection requirenments of the system

at | ] degrees F degrees C entering water tenperature with a flow rate
of [ ] GPMIliter per second, and shall have a maxi nrum pressure drop of
[ ] psi kil opascal.]

[Water cool ed condenser[s] shall be [internal] [renpte] counterflow shel
and coil type designed to balance the heat rejection requirenents of the

system at | ] degrees F degrees C entering water tenperature with a
flowrate of | ] GPMIliter per second, and shall have a maxi num
pressure drop of | ] psi kilopascal. Condenser[s] shall be ASME

stanped for maxi mumrefrigerant pressure of 400 psi at 300 degrees F 2800
kil opascal at 149 degrees C. ]

[Water cool ed condenser[s] shall be cleanable, [internal] [renpte]
counterfl ow shell and tube type with renpvabl e heads desi gned to bal ance

the heat rejection requirements of the systemat | ] degrees F degrees C
entering water tenperature with a flow rate of | ] GPMIliter per second
shal | and have a nmaxi mum pressure drop of | ] psi kil opascal

Condenser[s] shall be ASME stanped for maxi numrefrigerant pressure of 400
psi at 300 degrees F 2800 kil opascal at 149 degrees C. ]

[Water cool ed condenser[s] shall be factory piped with [manual]
[ head- pressure actuated] water regul ating valve [and hand operated
i sol ati on val ves].]
[ Condenser[s] shall be designed to permt punp-down and isolation of the
entire refrigerant charge within 80 percent of avail able condenser vol une.
If the condenser does not have sufficient punp-down capacity, a receiver
shal | be provided.]

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Equi pnent shall be installed, adjusted and tested in accordance with
manuf acturer's reconmendati ons.

SECTI ON 15736 Page 16



Installati on drawi ngs shall be in accordance with referenced standards in
this section.

[Brass] [Al um nun] [ ] identification tags providing nanufacturer's
nane, address, equipnent type or style, catal og nunber or nodel, and seria
nunber, shall be securely attached to major equi pnent conponents.

Air conditioning unit shall be installed on an el evated floorstand [,
i ndependent of adjacent raised flooring.] [beneath the flooring, providing
addi ti onal support.]

3.2 ELECTRI CAL SERVI CE
El ectrical service shall conformto NFPA 70 [and | ocal Electrical Codes].
3.2.1 Air Conditioning Unit

Air conditioning unit shall operate on [208] [230] [460] | ] volt,
[single] [three] phase el ectrical service.

3.2.2 Condenser Unit

Renote air cool ed condenser shall operate on [120] [208] [230] [460]
[ ] volt, [single] [three] phase el ectrical service.

3.3 Pl PE | NSTALLATI ON

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: To provide for energency water |eaks and the
consequences of sub-floor flooding, floor drains
with wet traps should be provided and a water
detection systemw th alarm should be installed

bel ow t he el evated fl oor

EE R R R R R R R R R R R R R R R R R R R R R R R O R

Al'l piping below the el evated floor shall be located so that it offers the
| east resistance to air flow discharging fromthe system

Provi de drai nage connections for [water cooled units] [condensate] [and]
[hum di fier flushing system]

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Include the foll owi ng paragraph for air
handl ers utilizing water cool ed condensers.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Provi de shut-off valves in condenser water inlet and outlet piping on water
cool ed units.

Condensate drain piping shall be provided with a P-trap
3.4 VI BRATI ON | SOLATI ON

Air handling unit shall be vibration isolated from building structure and
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from connecting ductwork. Refer to Section 15072, "Vibration Isolation for
Air Conditioning Equipnment,"” for vibration isolation considerations.

.5 TESTS

Entire systemshall be tested and bal anced per NEBB TABES to provide
specified quantities of air, plus or mnus [10] [ ] percent, and to
ensure that each piece of equi pnment and each system operates in accordance
with the manufacturer's instructions.

.5.1 Vi bration Anal yzer

Contractor shall use an FFT anal yzer to neasure vibration levels. It shal
have the follow ng characteristics: A dynam c range greater than 70 dB; a
m ni mum of 400 |ine resolution; a frequency response range of 5 Hz-10

KHz (300- 600000 cpm); the capacity to perform ensenbl e averaging, the
capability to use a Hanni ng wi ndow, auto-rangi ng frequency anplitude; a

m ni mum anpl i t ude accuracy over the sel ected frequency range of plus or

m nus 20 percent or plus or mnus 1.5 dB

An accel eroneter, either stud-nmounted or nounted using a rare earth, |ow
mass nagnet and sound di sk(or finished surface) shall be used with the FFT
anal yzer to collect data. The mass of the acceleroneter and its nounting
shal |l have mninmal influence on the frequency response of the system over

t he sel ect ed nmeasurenent range.

.5.2 ACCEPTANCE

Prior to final acceptance, precision alignment shall be used to denobnstrate
that fan/conpressor and notor are aligned as specified.

Prior to final acceptance, vibration analysis shall verify confornmance to
specifications. Vibration |levels shall not be nore than .075 in/sec at 1
times run speed and at fan/bl ade frequency, and .04 in/sec at other
nul ti ples of run speed.

Final test reports shall be provided to the Contracting Officer. Reports
shal | have a cover letter/sheet clearly nmarked with the System nane, Date,
and the words "Final Test Reports - Forward to the Systens

Engi neer/ Condi tion Monitoring Ofice/Predictive Testing Goup for inclusion
in the Mintenance Dat abase."

.6 OPERATI ON AND NMAI NTENANCE

Contractor shall submit [6] [ ] copies of the Operation and Mai ntenance
Manual s 30 cal endar days prior to testing the conputer roomair
conditioning units. Data shall be updated and resubmitted for fina
approval no later than 30 cal endar days prior to contract conpletion

-- End of Section --
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